INTRODUCTION
The concept of blood transfusion is an ancient one, but although attempts at the practice were made at various times during the seventeenth, eighteenth, and nineteenth centuries there was no real success until Blundell's clear demonstration in 1825 that "in performing the operation of transfusion on the human body, the human blood should alone be employed"' and not that of any other animal species. Despite this observation, blood transfusion did not achieve any further substantial stimulus until after the publication in 1900' of Landsteiner's observations of what he subsequently called "the unexpected existence of clearly demonstrable differences between the bloods within one animal species".8 Landsteiner defined three different groups, and in 1901 von Decastello and Sturli discovered a fourth.4
Blood group serology-the first four decades aside. Therefore in place of bringing order out of chaos, chaos was increased in the larger cities"." In 1922 Landsteiner started working at the Rockefeller Institute for Medical Research in New York, and it was as a member of a committee of the National Research Council concerned with blood grouping that he "suggested the substitution of the well known letters 0, A, B and AB for the Jansky numbers I, II, III and IV and the Moss numbers IV, II, III and I".12 Landsteiner's suggestion was, almost immediately, taken up widely in both Europe and America and is that which is in use today (Table  I) . Despite this clarification, Moss's nomenclature was in not uncommon use-even if only as an addition to the "International" system-until well into the 1950s. The present author clearly recalls the use of such terms as "O, IV" and "A, II" in the period 1947-57-despite the obvious risk of confusion of the latter with the sub-group A2. Quite apart from the risks of confusion inherent in the simultaneous existence of three nomenclatures for the red cell types, the widespread use of numerical systems combined with the verbal jargon of early blood group serology to make this complex new subject more obscure to the non-expert than it need have been. Antibodies were referred to (quite reasonably) as iso-agglutinins, and red cell receptors as agglutinogens -that is, the latter were said to possess "agglutinophilic capacity". However (Table II).   TABLE II TABLE OF THE BLOOD OROuP REACIONs14   I  II  II Blood group serology-the firstfour decades Not until time, common sense, and an improved degree of international cooperation produced agreement on a single nomenclature for both antigens and antibodies could there be any hope of blood group serology appearing as anything but a series of mystical incantations in the eyes of the clinicians who were expected to heed its warnings. In 1942 Bernheim recalled that in Boston in 1910 "not once was it even suggested that I had better wait for blood tests, and I did transfusions in every hospital in the city and many in distant communities".'7 Such disregard of blood grouping was not easily overcome while its language was so esoteric and obscure.
TECHNIQUES OF BLOOD GROUPING
Blood grouping techniques are theoretically very simple, requiring only that sera and cells are brought together in optimal ratios and allowed to react for an adequate period of time before being examined for evidence of a reaction between them. In practice, as any modern serologist will confirm, the procedure is fraught with problems of chemistry, of the ability of the serologist to interpret what he sees, and of ensuring the potency and specificity of one's reagents. Until comparatively recently many of these problems were resolved only by an empirical approach-and it took a long time for many of the difficulties to be eliminated.
Landsteiner described his own grouping technique very simply in 1901. He said: "Equal amounts of serum and of 5 per cent red blood cell suspension in 0.6 per cent sodium chloride were mixed and observed in a hanging drop preparation or in the test tube".'8 The reason for using 0.6 per cent saline is not clear, but the use ofa hanging drop preparation was a clear adaptation of the bacteriological laboratory techniques which were to have a considerable influence in the early development of blood grouping.
In 1916 Brem'9 introduced an elaborate method of testing in which he mixed two "Platinum loopfuls" of serum and one of a five per cent suspension of cells on acoverslip, which was inverted over a microscope cavity slide and sealed with petroleum' jelly. The presence or absence of agglutination was observed microscopically after fifteen minutes. Apart from the niceties of technique, one of the objections offered to this method by Keynes20 in 1922 was that of distinguishing true agglutination from rouleaux-bithough one would have expected the use of saline suspended cells (rather than whole blood) to have minimized the formation of rouleaux. Nevertheless, the use of hanging drop preparations was still being strongly recommended as late as 1931. 21 An even more elaborate bacteriological procedure was proposed in 1924 by Learmonth,22 in Glasgow-although the intention here was to maintain the sterility of his anti-sera. Learmonth's sera were "obtained under aseptic precautions from known A. D. Farr individuals in Groups II and III, and stored in the dark in the ice-chest in sterile bottles with closely-fitting ground-glass stoppers". The technique used for grouping was to mix the reagents on a plain microscope slide, the sera being removed from their bottles with a sterile loop of platinum wire, 4 mm. in diameter, which was flamed and cooled before each insertion. Whole blood from a finger-prick was then added to each slide by means of the freshly flamed loop. Agglutination was observed, usually "within a minute or two and not longer than ten minutes". Longer incubation was said to lead to false positive reactions, due to drying of the test and the "consequently increased salt concentration of the mixture". Using this method Learmonth claimed that his "test sera ... retain their activity for at least four months".23 Even as recently as the 1950s an elderly blood group serologist, who had started his laboratory career in bacteriology, could be found in an Australian laboratory employing a similar technique.24
That rouleaux formation was (not surprisingly) a problem to Learmonth, as it had been to Brem, was clear for he noted that "It cannot be too strongly insisted that the use of the microscope to determine agglutination may introduce a serious source of error, especially if the observer has little experience of the test, since rouleaux formation is thus liable to be mistaken for agglutination".25
The mistrust of microscopical reading methods expressed by Learmonth Blood group serology-thefirst four decades drying is in an American book published in 1942, where it was noted that "If no agglutination is seen, the slide is placed under a Petri dish cover with a piece of wet cotton and a final reading is made after fifteen minutes".31 Given a suitable form of moist chamber, tile techniques are still valuable for a number of grouping purposes today.
It is the tube technique-first mentioned by Landsteiner in 1901, and refined by Moss in 1910-which has become the classical manual technique in blood grouping, however. With the exception of the volumes of reagents used, and the temperature of incubation adopted, there have been few modifications to this technique for the last seventy-eight years.
SOME SEROLOGICAL PROBLEMS
The three great deficiencies in blood grouping during the period up to 1940 were: (1) lack of knowledge of the complexity of blood group immunology; (2) lack of a technique for demonstrating antibodies of the IgG type, and (3) lack of sufficient experience to enable the development oftechniques to resolve the first two deficiencies. These three problems formed a closed system from which it was difficult to break; and that system itself could not break free from the reputation of blood transfusion as a clinically dangerous procedure, which itself inhibited the acquisition of the experience which alone could break the vicious circle.
That the existence of unknown factors in the blood was early appreciated is clear from Keynes' statement in 1922 that: "the view is gaining ground that there may be some 'overlapping' of groups, that is to say, a serum may contain agglutinins which give a gross reaction with the corpuscles of one group and a reaction with another group so slight that it can be detected only with difficulty, or alternatively the recipient's corpuscles may give a definite and limited group reaction, while his serum may cause some agglutination in the blood of a theoretically compatible group".82 In 1921 Unger38 had referred to these properties as "'chief' or 'major"' and "'para' or 'minor"' agglutinins, and said that their presence made the direct testing of recipients' blood with that of donors advisable prior to every transfusion-although possibly the first recorded reference to the need for pre-transfusion direct compatibility tests as well as A. D. Farr paper of Coca and Klein published in 1923, in which they reported 'A hitherto undescribed pair of isoagglutination elements in human blood'.35 As a result of some absorption experiments these workers had "discovered" an apparently new antithetical antigen/antibody in which the antigen-which they called X-was present in eighty per cent of group A and AB bloods.
Looked at with hindsight it is almost certain that Coca and Klein had re-discovered the sub-division of the A antigen into A1 and A2, by an antibody with the specificity of anti-Al. Von Dungern and Hirszfeld had first described this distinction in 191136 but, in view of the problems of language and the confusion engendered by the multiplicity of nomenclatures then current, it is not surprising that this was lost sight of.
Our present understanding of the Ai/A2 division dates only from about 1930, indeed, following the work of Friedenreich and his colleagues.37
The absorption technique used by Coca and Klein to separate their two antibodies (probably anti-A and anti-Al) consisted of adding one drop of washed packed cells to 1 cm3 of serum every two minutes, up to a total of eight drops. It was clearly inadequate in the light of modern knowledge, and explains the finding of the "news' antibody (probably anti-Al but which they called "agglutinin x") in only seventy-two per cent of the group 0 and B sera which they examined. The remaining twenty-eight per cent would have been insufficiently absorbed so that only anti-A was demonstrable.
It was not only the presence of agglutinins against unknown antigens which posed problems. In 1923 Guthrie and Huck3s described a patient whose blood grouped as B, but who had no anti-A in her serum. In a lengthy article they described their studies upon the patient-an eighteen-year-old girl suffering from sickle cell disease -and her family, in which another three examples of the phenomenon were found (Fig. 1) . From the apparently hereditary nature of the discrepancy it seems reasonable to assume that it was a red-cell rather than a serum phenomenon, and one might hazard a guess that this was the first recorded example of the cell type A., occurring in the combination A.B. If this is so, the family pedigree could be expressed as in Fig. 2 . The case pre-dates by twelve years the first example of A. hitherto described in the literature.39
Blood group anomalies frequently run together and this particular case was complicated by the presence of an irregular antibody in the serum of the propositus (C.T.Jnr). Guthrie and Huck were restricted in the extent to which they could investigate this, but it seems that the antibody reacted strongly with the cells of fourteen Despite the large amount of serological work which was carried out during the 1920s and 1930s the unpalatable fact was that people still suffered, and sometimes died of, haemolytic reactions following transfusion of blood which was not only homologous, but apparently compatible, with that of the patient. The cause of many of these reactions can today be seen to have been antibodies of the IgG class. Compatibility testing by simple exposure of whole blood-or sometimes cell suspensionsto the recipient's serum for five minutes or so at room temperature would clearly be incapable ofdemonstrating antibodies now recognized as forming part of, for example, the Rh, Kell, Duffy, or Kidd systems-most of which are potentially lethal in vivo. It was not until 1944 that Race47 in Britain, and Wiener48 in the U.S.A., more or less simultaneously described the "incomplete" antibodies which were the cause of many hitherto unexplained causes of in vivo blood group incompatibility, and triggered off the explosion of techniques in blood grouping which has led to our present extensive knowledge of serology.
CONCLUSIONS
During the period prior to the second world war blood grouping was widely performed, but it was severely limited in what could be demonstrated. Primitive techniques and poor international communications undoubtedly played their parts in the situation, but it is submitted that the over-riding factor which stultified development in this field was the lack of a uniform and universally agreed nomenclature for the ABO blood groups.
One has only to read papers such as those by Guthrie and Huck,49 and Coca and Klein,50 which describe actual practical problems, in order to see the near-impossibility of the authors expressing their results in a manner which was both coherent and capable of ready interpretation. The two pairs of American authors mentioned above wrote within a few months of one another, one using Moss's nomenclature and the other Jansky's. Cross-reference between such papers can be incredibly difficult, even to a modern serologist provided with a key and with the benefit of an extra fifty years' knowledge and serological experience to draw upon: to contemporary workers it would have been daunting indeed.
Serologically, the three decades before 1940 were a period of considerable confusion and misunderstanding, which saw very little real advance in knowledge of the blood groups. It is true that, in a brilliant series of experiments Landsteiner and Levine
